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1) Observations of polyembryony and polyploidy in ~1 and~ male-sterile 
soybean populations. 
Several reports of polyembryony and polyploidy in the progeny of ms 1 
male-sterile soybeans have been made. Kenworthy et~- (1973} found 4% of 
3485 seeds contained twin seedlings. Three triploids and one haploid were 
found among the twins. The seeds were from ms1ms 1 plants of a locally adapted 
maintainer line. Palmer and Heer (1976) reported six sets of twins (2.9%) in 
209 seeds examined. One twin plant was a triploid. Among 15 seedlings with 
abnormal cotyledons or roots, one was a tetraploid and eight had higher levels 
of ploidy; all other plants were diploid. The source of the seeds was ms1ms1 
plants of 'Harosoy'. Beversdorf and Bingham (1977) obtained seeds from ms 1ms1 
plants of several genetic backgrounds and found 2.3% polyembryonic seeds in 
7206. The frequency appeared somewhat lower in early maturing lines. Asam-
ple of 150 random monoembryonic seeds contained six (4%) triploids, but a sam-
ple of six small monoembryonic seeds contained five (83%) triploids. In addi-
tion, 61 monoembryonic seedlings that were from shriveled seeds or had genni-
nated slowly produced nine triploids, two tetraploids, three pentaploids and 
two hexaploids. 
The objective of our study was to obtain tetraploid plants for further 
study. Separate populations containing the ms1 and ms2 genes were sur-
veyed. Ml-MS78 contained bulked seeds from ms 1ms 1 plants from a composite 
population that was three generations removed from crosses of several adapted 
lines and varieties with N69-2774, the source of ms1. M2-MS78 contained bulked 
seeds from ms 2ms 2 plants of a similar population derived from crosses of 
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adapted lines and varieties with L74-0l, the source of ms 2. Both populations 
had been maintained in isolation from each other but no attempt was made to 
restrict pollination from other nearby soybeans. The male-sterile plants in 
each population were typical of the descriptions of their respective male-
sterile sources. 
A random samp1e of seeds from each population was germinated in sand in 
the greenhouse. In addition a small sample of shriveled seeds and large seeds 
was selected from each popu1ation and germinated. Chromosome counts were 
attempted on all the above seedlings as we11 as a few 1ate germinating seed-
1ings taken from another sample of the same populations. 
Approximately seven days after p1anting the seed1ings were lifted, a few 
root tips removed and the seedlings rep1anted. Root tips were pretreated in a 
saturated paradichlorobenzene solution for an hour and a half and fixed in a 
solution of 3 parts ethanol to 1 part glacial acetic acid. They were hydro-
lyzed in lN HCl for six min at 55°C and then squa~hed in aceto-carmine stain. 
As shown in Table 1 no polyembryonic seeds were found in the ms1 popula-
tion. Based on frequencies cited in other reports, our sample should have 
contained four to seven sets of multiple seed1ings. Table 2 shows that only 
one tripolid was present in 139 seed1ings examined in M1-MS78. A11 other 
p1ants were dip1oid. These are clearly lower frequencies than found in previ-
ous reports. One similarity is that the sing le observed triploid did arise 
from a shriveled seed. Beversdorf and Bingham (1977) also found a much higher 
frequency of polyploids from sma11 and shriveled seeds. 
Based on the observations in this study and others, it appears that 
either genetic background or environment or both can influence the frequency 
of polyembryonic and polyploid progeny of ms 1ms 1 plants. Kenworthy et~· 
(1973) found that the frequency of polyembryonic seeds ranged from 2.2% to 
5.5% over a period of three successi ve years. Also, Beversdorf and Bingham 
(1977) observed some variation among different genetic backgrounds. 
As shown in Table l, the ms 2 population exhibited a higher frequency of 
po1yembryonic seeds than was observed in the ms1 population. In fact, the 
frequency observed approaches that reported in the previously cited studies 
of the progenies of ms 1ms 1 plants. Also, the frequency of polyp1oids observed 
in M2-MS78 is simi lar to that observed in Ml-MS78 (Table 2). Although the 
number of observations perhaps is not large enough to draw conc1usions, these 
comparisons indicate that the level of polyembryony and polyploidy in the ~ 
population is at least as high as that observed in the ms1 population. 
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Table 
Observations of polyembryony in two male-steri le populations 
Ml-MS78 M2-MS78 
No. seeds No. No. seeds No. 
Sample germ. twins germ. twins 
Random seeds 168 0 137 1 
Shriveled seeds 5 0 11 0 
Large seeds 3 0 5 
Table 2 
Observations of polyploidy in two male-sterile populations 
Ml-MS78 M2-MS78 
No. seedlings No. No. seedlings No . 
Sample examined polyploids examined polyploids 
Random seeds 123 0 88 l+ 
Shriveled seeds 5 l+ 11 0 
Large seeds 3 0 5 0 
Late germ. seedlings 8 0 2 0 
+Both polyploid seedlings were triploids. 
This implies that the ms 2 gene causes meiotic irregularities similar to 
those caused by the ms 1 gene. The fact that ms 2ms 2 plants are usually more 
fertile than ms 1ms 1 plants indicates that there might be some differences in 
the mechanisms causing polyembryony and polyploidy in each. A cytological 
comparison would be necessary to determine the validity of thi s assumption . 
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1) Rhizobium japonicum inoculation on Glycine max in Vietnam. 
Reference has been made to the culture of soybeans (Glycine max [L.] 
Merrill) in Vietnam by Louriro (1793) and Rumphius (1747) as far back as the 
eighteenth century. Wild soybean (Glycine laotica) is present in Vietnam, 
having been collected by Hannand (1877) in the area of Hue and the Bassac 
River in the 19th century. Kwon (1969) speculated that since the history of 
Vietnam is related closely with China, there is little doubt that soybeans 
have been grown for many centuries in this country. However, observation and 
discussion by the authors have failed to reveal any significant nodulation on 
soybeans grown in the specific area under consideration, that is, in the N.W. 
area of the Vietnamese Mekong Delta approximately delimited by 105° to 106° E 
longitude and 9°50 1 to 10°50' N latitude. 
Producers in the area who grow soybeans presently fertilize with urea 
in amounts up to 500 kg/hectare. Smith (1971) in discussing soybean produc-
tion in the Philippines, states that few persons understood or had knowledge 
of the role played by nodulating bacteria on the roots of plants. This obser-
vation also would be applied to Vietnam . Smith further comments that the use 
of nitrogen fertilizer on soybeans in the Philippines should be omitted, that 
the advantage of growing a legume is lost if the expense of applying nitrogen 
is added to production costs. In countries where soybeans are grown commer-
cially on a large scale, the benefit of inoculation with Ji. japonicum is known 
and its practice recommended. Jackson (1971) states that research to date in 
the United States has revealed few benefits from applying supplemental nitro-
gen to well-nodulated soybeans. 
